Antibacterial titanium surfaces for medical implants.
Bacterial contamination is a critical problem in different fields (ranging from everyday life to space missions, and from medicine to biosensing). Specifically, in the case of medical implants, foreign materials are preferential sites for bacterial adhesion and microbial contamination, which can lead to the development of prosthetic infections. These problems can in turn lead to the necessity of a prolonged antibiotic therapy (which can last for years) and eventually to the removal of the device, with a consequent significant increase in the hospitalization times and costs, together with a stressful, painful and critical situation for the patient. Commercially pure titanium and its alloys are the most commonly used materials for permanent implants in contact with bone, and the prevention of infections on their surface is therefore a crucial challenge for orthopaedic and dental surgeons. The problem of the bacterial contamination of medical implants is briefly described in the first part of the present review. Then the most important inorganic antibacterial agents (Ag, Cu and Zn) are described, and this is followed by a review of the reported attempts of their introduction onto the surface of Ti-based substrates.